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ABSTRACT 
 
 
 
 
Recent studies from the U.S. National Library of Medicine have shown that 
vitamin D deficiency is rapidly increasing among the adult population. Vitamin D 
deficiency has many effects on the body, such as bone pain and muscle weakness. A 
strong correlation has been noticed in humans with vitamin D deficiency and decreased 
exposure to natural sunlight, which is vital to absorb the vitamin D they have ingested. 
Those suffering from milk allergies or are following a strict vegan diet may also have 
some implication of a vitamin D deficiency. Recent studies (Hujoel, 2012) have also 
shown that there is a correlation between vitamin D and dental caries. This project will 
explore the correlation between vitamin D deficiency and caries and will research if 
dental and dental hygiene students are being informed about this rising issue regarding 
the link between caries and vitamin D. 
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CHAPTER 1 
 
 
INTRODUCTION 
 
 
Independently, vitamin D deficiency and caries are rising concerns of the dental 
and dental hygiene community. However, some may not know that there is a correlation 
between vitamin D deficiency and caries. Is this correlation being taught in dental and 
dental hygiene schools? Are teachers aware of this correlation? This study will examine 
all Kentucky, Ohio, and Indiana dental and dental hygiene schools on their knowledge 
and use of this correlation. 
Significance 
The results of this study will not only help Kentucky, Ohio, and Indiana schools, 
but will also allow other dental and dental hygiene schools across the country to know 
what students are being taught relative to this topic and why they should teach the 
correlation between vitamin D deficiency and caries. 
Definitions 
Caries: cavities; chronic or acute decay and breakdown of soft or calcified dental 
tissue 
Controlled clinical trial: a study testing a specific drug or other treatment 
involving two (or more) groups of patients with the same disease. 
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DMFT index: decayed, missing, and filled teeth (DMFT) index is one of the most 
common methods in oral epidemiology for assessing dental caries prevalence as well as 
dental treatment needs among populations. 
Meta-analysis: comprises statistical methods for contrasting and combining 
results from different studies in the hope of identifying patterns among study results, 
sources of disagreement among those results, or other interesting relationships that may 
come to light in the context of multiple studies. 
Vitamin D: refers to a group of fat-soluble secosteroids responsible for enhancing 
intestinal absorption of calcium, iron, magnesium, phosphate, and zinc. 
Assumptions 
This research is based on the assumption that results from previous research 
(2001, 2012, 2013, 2014) are accurate. It is assumed that these researchers were diligent 
and successful in obtaining reliable data. 
Limitations 
Limitations of this study include valid representation and undocumented teaching. 
Only Kentucky, Ohio, and Indiana schools were surveyed in this study; so it is not a good 
predictor of what other schools in the nation include or do not include in their curriculum. 
Another limitation of this study is undocumented teaching. Surveys were only sent to the 
deans/program directors of the twenty-six dental and dental hygiene schools. It is not 
known if the deans/program directors communicated with their faculty members about 
what is being taught in their classes outside of the curriculum. 
The next chapter will be a review of the literature. It will explain current research 
regarding the correlation between vitamin D deficiency and caries. 
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CHAPTER 2 
 
 
LITERATURE REVIEW 
 
 
Vitamin D deficiency is at a growing rate among adults and children nationwide. 
According to Harvard’s T.H. Chan School of Public Health, worldwide, an estimated 1 
billion people have inadequate levels of vitamin D in their blood, (“Vitamin D and 
Health”, n.d., para 2). Harvard further reports that deficiencies can be found in all 
ethnicities and age groups (“Vitamin D and Health”). This is a concern because vitamin 
D is now thought to have disease-fighting capabilities. Dental caries, which is considered 
a worldwide pandemic according to BioMed Central (Edelstein, 2006), is thought to be 
one of the many diseases in which vitamin D has a healing effect. Hujoel was interested 
in this correlation and began to research the effect that vitamin D had on caries. 
In 2012, Hujoel examined 24 controlled clinical trials (CCTs) worldwide 
encompassing 2,827 male and female children aged 2-16 using the current techniques of 
meta-analysis (Hujoel, 2012). The 24 trials that were used met the following criteria: 
reported incident caries and follow-up time, inclusion of a concurrent control group, 
administration of vitamin D for the purpose of prevention, and use of a prospective trial 
design, not retrospective. Eleven independent investigator teams conducted 24 CCTs and 
reported a total of 38 vitamin D efficacy estimates: 17 used D3 (median dose 800 IU/day), 
15 used D2 (median dose 3,750 IU/day), and 6 used UV radiation therapy (pg. 90 and 92). 
For the various treatment methods, Hujoel found a 74% reduction in caries in UV trials, a 
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49% reduction in caries in vitamin D3 trials, and a 36% reduction in caries in vitamin D2 
trials. Overall, there was a 47% reduced risk in getting caries in the vitamin D groups 
than in the control groups. Hujoel concludes his meta-analysis:  
In summary, this systematic review of CCTs suggests that vitamin D exposures in 
early life may play a role in caries prevention. This promising evidence base may 
be relevant to current challenges in improving health as vitamin D levels in the 
population are decreasing and dental caries among U.S. children is increasing. 
Hujoel’s meta-analysis opened the doors for more research to be conducted regarding the 
correlation between vitamin D and caries. 
Also interested in the correlation between vitamin D and caries was William 
Grant. Grant reviewed a history of studies of dental caries with regards to vitamin D, 
geographical location, and available solar UVB doses. Several studies were done in the 
1920s and 1930s regarding vitamin D and caries. May Mellanby (1920) and coworkers in 
Sheffield, England, conducted studies, with the first of these experiments done using 
dogs (Grant, 2001, pg. 193). The results of those studies found that vitamin D stimulated 
the calcification of teeth. Additional studies, using children, were conducted in New York 
that measured dental caries with respect to season, artificial UVB irradiance, and oral 
intake of vitamin D. The results of these studies concluded that one would need an intake 
of 800 IU/day to prevent caries effectively (pg. 193). A cross sectional study conducted 
in 1933-1934 by Bion East found that dental caries was inversely related to mean hours 
of sunlight/year. Those living in the sunny west (3,000 hour of sunlight/year) had half as 
many carious lesions as those in the much less sunny northeast (<2,200 hours of 
sunlight/year); rates in areas with intermediate annual hours of sunlight fell between 
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those for the extremes of sun exposure (pg. 194). Several studies conducted in Oregon in 
the 1950s found that dental caries prevalence was lower in the sunnier parts of the state 
due to vitamin D and its effects on calcium metabolism (pg. 194). Grant’s literature 
review brought together past studies that support the theory that vitamin D can reduce the 
risk of dental caries.  
Literature reviews done by both Hujoel (2012) and Grant (2001) set the basis for 
further research. Using the information from past research along with more current 
methodologies, studies can now be conducted to validate that vitamin D has a healing 
effect on caries. 
Schroth, Levi, Sellers, Friel, Kliewer, and Moffatt (2013) investigated the vitamin 
D status of children with severe early childhood caries (S-ECC). This was a case-control 
study conducted from 2009 to 2011 in the city of Winnipeg, Manitoba, Canada. 
Preschool children (n = 44) with S-ECC were selected from a local health center on the 
day they were to have dental surgery under general anesthetic. As controls for the study, 
122 caries-free preschool children from the community were selected. A blood draw was 
taken from the children to check vitamin D, calcium, parathyroid hormone, and albumin 
levels. Parents were also interviewed and completed a questionnaire regarding the child’s 
nutritional habits, oral health, and family demographics. 
The results of this study revealed that children with S-ECC had significantly 
lower mean levels of vitamin D, calcium, and albumin, and significantly higher levels of 
parathyroid hormone than caries-free children. Analyses of questionnaires revealed that 
S-ECC, infrequent milk consumption, and winter season were significantly associated 
with lower vitamin D levels. Low vitamin D levels, low household income, and poorer 
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ratings of the child’s general health were significantly associated with S-ECC (pg. 175-
177). In conclusion of this study the author writes: 
As a result of these findings, it may be advantageous for primary care providers 
(including dentists and physicians) to consider serum vitamin D status when 
assessing the child’s overall health. Specifically, recommending vitamin D 
supplementation for children at risk of dental caries may result in a decrease in the 
overall prevalence of S-ECC... (pg. 180). 
The findings of this study demonstrated a clear relationship between vitamin D and 
caries. Using the information from this study and other research, health care 
professionals, specifically dentists and dental hygienists, can educate patients on the 
effects that vitamin D has on caries. 
 Also interested by the correlation between vitamin D and caries were Antonenko, 
Bryk, Brito, Pellegrini, and Zeni (2014). These researchers conducted a cross-sectional 
study regarding the oral health in young women having low calcium and vitamin D 
nutritional status. A total of 106 women, age range 20 to 30 years, participated in the 
study. All subjects participated in the following: lifestyle questionnaire, anthropometrical 
analysis, nutrient analysis, clinical assessment, biochemical analysis, and statistical 
analysis. The lifestyle questionnaire included questions about outdoor activities, smoking 
habits, occupation, childbearing, contraception use, and family history of fractures. 
Anthropometrical analysis consisted of height and body weight which was then used to 
calculate body mass index (BMI). The nutrient analysis consisted of the subjects’ daily 
food consumption. Patients’ dental and medical records were completed during the 
clinical assessment. The clinical assessment also consisted of an examination using the 
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decayed (D), missing (M), and filled (F) teeth (DMFT) index which describes the 
severity of dental caries in an individual. The plaque index (PI) was used to assess the 
accumulation of plaque and caries risk was assessed based on the frequency of sugar 
intake (SI). Biochemical analysis included fasting blood and urine samples. During the 
statistical analysis, data taken during the study were analyzed and the results were 
significant (p = 0.05). 
The results of this cross-sectional study showed that low calcium and vitamin D 
deficiency does affect the oral health of young adult women. Analyses of dental 
parameters according to vitamin D levels showed that an inadequacy or deficiency of 
vitamin D was associated with higher cariogenic risk and high PI, as compared to vitamin 
D sufficiency (pg. 3-4). 
Researchers are continuing to explore the relationship between vitamin D and 
caries. Dental professionals need to be aware and prepared to discuss this important 
correlation with their patients as needed. In consideration of this need, are institutions 
aware of the correlation between vitamin D and caries, and if so are they teaching it to 
their dental and dental hygiene students? This study will attempt to answer these 
questions by surveying all dental and dental hygiene schools in the Kentucky, Ohio, and 
Indiana region on their knowledge and use of this correlation. The next chapter will 
describe the methodology used to conduct this study. 
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CHAPTER 3 
 
 
METHODS AND METHODOLOGY 
 
 
This project will research if dental and dental hygiene students are being informed 
about the link between caries and vitamin D. The results of this study will not only help 
Kentucky, Ohio, and Indiana schools, but will also allow other dental and dental hygiene 
schools across the country to know what they are teaching their students and why they 
should teach about the correlation between vitamin D deficiency and caries. This chapter 
will include the methods used to obtain results and the methodology used to arrive at a 
conclusion. 
This will be a descriptive study using a survey to obtain results (Appendix A, 
Figure A.2). The survey will consist of four ‘Yes’ or ‘No’ questions and an area for 
comments. The survey will be sent out to all twenty-six dental and dental hygiene schools 
in Kentucky, Ohio, and Indiana. Surveys will be sent through e-mail and respondents will 
be given one week to complete the survey. After the close of the survey, results will be 
analyzed and a conclusion will be made. Based on the results of the survey, a conclusion 
will be made using the highest percentage of ‘Yes’ or ‘No’ questions answered. 
The following chapter details the analysis of the survey conducted. It will analyze 
whether dental and dental hygiene schools in Kentucky, Ohio, and Indian are including 
the correlation between vitamin D deficiency and caries in their curriculum. 
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CHAPTER 4 
 
 
RESULTS 
 
 
This chapter will examine the results from the surveys that were sent out to 
twenty-six dental and dental hygiene schools. The survey was used to examine which 
dental and dental hygiene schools are teaching the correlation between vitamin D 
deficiency and caries. The surveys were sent to the deans or program directors of each 
dental and dental hygiene program in the Kentucky, Ohio, and Indiana region. Out of the 
possible twenty-six dental and dental hygiene schools, thirteen responded. The results are 
reviewed in the next paragraph as well as visually represented in Appendix B. 
The results of the surveys show that six out of the responding thirteen schools 
(46.15%) do teach the relationship between vitamin D deficiency and caries; however, 
seven out of the thirteen schools (53.85%) do not teach this relationship. Another 
interesting piece of data found was that nine out of the thirteen schools (69.23%) are 
aware of the correlation between vitamin D deficiency and caries. However, only six of 
these nine schools (66.67%) teach it in their curriculum and the other three schools 
(33.33%) do not teach it at all. As stated earlier, six out of the thirteen schools (46.15%) 
do teach the relationship between vitamin D deficiency and caries and seven out of the 
thirteen schools (52.63%) do not teach this relationship. Out of the seven schools that 
marked they do not teach the correlation in their curriculum, three of the seven schools 
(42.86%) marked that they were aware of the correlation; this means that only six of the 
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nine schools (66.67%) that are aware of the correlation between vitamin D deficiency a 
caries actually teach it. The results show that even when schools are aware of the 
correlation between vitamin D deficiency and caries, it does not necessarily mean that it 
is taught in their curriculum. The results also show that over half of the dental and dental 
hygiene schools in the Kentucky, Ohio, and Indiana region do not teach about the 
correlation between vitamin D deficiency and caries in their curriculum. The next chapter 
will discuss the importance of this study, what further research is needed, and any posing 
questions.
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CHAPTER 5 
 
 
CONCLUSION 
 
 
The previous chapters have discussed what the correlation between vitamin D 
deficiency and caries is as well as analyzed results based on the data presented in a 
survey sent out to local dental and dental hygiene schools. Dental caries, which is 
considered a worldwide pandemic according to BioMed Central (Edelstein, 2006), and 
vitamin D deficiency are at a growing rate among adults and children nationwide. These 
increasing rates require a greater importance for patients with a vitamin D deficiency, 
caries, or both to understand the correlation between these conditions. It is up to both 
dentists and dental hygienists to teach this correlation to their affected patients. The 
question remains, is this correlation being taught in the curriculum at dental and dental 
hygiene schools in Kentucky, Ohio, and Indiana? After analysis of the data collected, less 
than half of the schools that responded teach this correlation. If students are not being 
taught this correlation in school, then how are they to properly teach their patients about 
his/her oral condition? As a rising concern of the community, dental and dental hygiene 
schools should consider reevaluating their curriculum to make room for teaching the 
correlation between vitamin D deficiency and caries. 
As stated earlier, limitations of this study include valid representation and 
undocumented teaching. Only Kentucky, Ohio, and Indiana schools were surveyed in this 
study; so it is not a good predictor of what other schools in the nation include or do not 
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include in their curriculum. Another limitation of this study is undocumented teaching. 
Surveys were only sent to the deans/program directors of the twenty-six dental and dental 
hygiene schools. It is not known if the deans/program directors communicated with their 
faculty members about what is being taught in their classes outside of the curriculum. 
Further research in this field is needed. According to a comment placed in the 
survey, one dental/dental hygiene school thinks that the evidence is inconclusive, and for 
this reason they do not teach it in their curriculum. This school stated that they would like 
to see the scientific evidence for the correlation before they would add it to their 
curriculum.  If there were more evidence concerning the correlation between vitamin D 
deficiency and caries, then possibly more schools would be teaching it. Further research 
is needed in order to gain a better understanding if dental and dental hygiene schools 
nationwide are teaching the correlation between vitamin D deficiency and caries in their 
curriculum.  
Posing questions for new research include: are dentists and dental hygienists in 
the office aware of this correlation, and are they teaching this correlation to their affected 
patients? This new research would show what dental and dental hygiene schools are 
teaching and would also evaluate if current dentists and dental hygienists are up to date 
on current research. Vitamin D deficiency and caries are both on the rise and education of 
the correlation between the two is not at the level it should be. In order to giver proper 
care to patients, dental professionals should be able to evaluate and educate the patient on 
their risks for a decrease in oral health. If both the dental team and the patient are 
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properly educated on the correlation between vitamin D deficiency and caries, it will 
allow for optimal oral care to be given to the patient and possibly a reduction in dental 
caries.  
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APPENDIX A 
 
Figure A.1 – Informed Consent Document 
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Figure A.2 – Institutional Survey for Dental and Dental Hygiene Educators 
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APPENDIX B 
 
 
Figure B.1 – Data Entry Table 
 
 
RESPONDENT 
Q1: 
Are 
you 
aware? 
Q2: Do you 
think it is 
important? 
Q3: Is it 
taught in your 
curriculum? 
Q4: If NO to Q3, would you 
consider including it in your 
curriculum? 
1 YES YES NO YES 
2 YES YES YES N/A 
3 YES YES NO YES 
4 NO NO NO YES 
5 YES YES NO YES 
6 NO YES NO YES 
7 NO NO NO NO 
8 YES YES YES N/A 
9 NO YES NO YES 
10 YES YES YES N/A 
11 YES YES YES N/A 
12 YES YES YES N/A 
13 YES YES YES N/A 
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Figure B.2 – Summary of Individual Responses 
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Figure B.3 – Percentage of Individual Responses 
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46% 
54% 
Q3: Is it taught in your curriculum?  
YES NO
86% 
14% 
Q4: If NO to Q3, would you consider 
including it in your curriculum?  
YES NO
